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MEMORANDUM

SUBJECT: Benomyl Risk Assessment Assumption for Q,* = 3.QX10'3
for Carcinogenicity Potency :

FROM: JI Bertram Litt, Leader, Statistical Team f/ e ya o
e s s A P ‘

F7r Mission Support Staff e 5~ é/ 2

// (TS-769) / é// Vg

Toxicology Branch/HED

TO: Marion Copley
Section VI : ,
Toxicology Branch/HED (TS-769)

“THRU: Reto Engler, Chief ‘ /
Mission Support Staff ‘ ' '
. Toxicology Branch/HED (TS-769) : :

‘Based on the suggestions of the HED/TOX Peer Review
Committee the liver tumor data for all females studied~in the
MBC mouse 2-year feeding study (CD-1 strain) were used as the
source for estimating cancer potency of Benomyl. '

. b

'The data were fitted to a polynormial of the 3rd dégree
by Crump's Global82 program using Abbott's correction.

The data fitted were:

Dose mg/kg/day 0 75 257 1125
Tumor : ’

Bearing Animals 1/ : 9/ 21/ 15/

No. Examined /79 /78 /80 /78

and a Q;* of 3.1x1074 waé estimated for mice (mg/kg/da?)'l.

The mouse estimate was then extrapolated to man by the surface

area adjustment of (60,000 g. human body wt.) 1/3 = 12.6
30 g mouse wt. n

i.e. 3.1x107% x 12.6 = 3.9x1073 (mg/kg/day)~! = human Q;*.
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MEMORANDUM
SUBJECT: Interim Revised Estimate of Benanyl Cancer
Potency.
FROM: Bertram Litt, Leader N fod j“"“?" % Beher Tutd

Biostatistics Teamn/MSS
Toxicology Branch/HED (TS-769)

TO: Peer Review Committee
Toxicology Branch

THRU: Reto Engler, Chief /(T, /
Mission Support Staff - (<§/L7 L___

Toxicology Branch/HED (TS-769)

#
[

Following the recent peer review of Benamyl carcinogenicity
it was agreed that two estimates of cancer potency were
indicated. The first was a best estimate based on the Q1*
for MBC female liver cdata and the geametric mean of the Q;*
for female liver tuors in Benamyl MBC. Secondly an alternative
was to be developed which would save as an example of how to
estimate risk for class C oncogens. The following ok
estimates fulfill the first request, a subsequent report will

be prepared fro the alternative approach. ;

Animal Risk ' Human Risk
MBC 3.1x10~4 3.9x10™3
Benamyl 4.7x10~4 5,9x10-3
Geaﬁetric Mean 3.8x10"% ‘ 4,8x1073
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MEMORANDUM

SUBJECT: Definition and Use of the Term "MTD"
(Maximum Tolerated Dose)
FROM: R. Bruce Jaeger, Section Head /Yé
Review Section #1 J/ﬂb
. Toxicology Branch/HED (TS- 769)

My signature acknowled@es concurrence with the peer'review~
on Benomyl/MBC providing the use of the term "MTD" in this
document is consistent with the definition and use as gi&en in:
(l),HED SEP: Oncogenicity Potential (Guidance for Analysis and
»Evaluatioh of Long Term Rodent Studies) (EPA-540/9~85-019, June
~1985); (2) Report of the NTP Ad Hoc Pahel on Chemical Carcinogenesis
Testing and Evaluation, DHHS (August 17, 1984); and (3) Chemical
Carcinogens; A review of the Science and its Associated

Principles, February 1985, Office of Science and Technology

Policy (FR/Vol. 50, No. 50/March 14, 1985).
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A Set of Sc1entific Issues 3eing Coneidered by  the Agency
in Connection with the Registration Standard for Thiophanate Methyl

;pgggouction ‘ . .-

The Agency asks the Panel to.consider the analysis of the weight-of-the-
evidence in classifying thiophanate methyl as a Sroup C oncogen, or possihle
_human oncogen, and what weight the Agency should place on a quantitative
risk assessment for thiophanate methyl as a glass C .nncogen based on results
with the metabolite MBC. In addition, the:Agency requests the Panel to
consider the need for a quantitative risk analysis for applicators
who are expected to be exposed orlmarlly to thiopharave methyl, and as part -

of such an assessment, the need for a dermal absorptlcn study.

Thiophanate methyl is a broad spectrum systemlc funglcide which is
available in the form of wettable,powders, a flowable, a liquid, dusts, or
granulars. It is used on frulté ,» nuts, beans, peanuts, celery, soybeans,-
sugar beets, potato angd.sugar cane seed pieces, turf, and greenhouse orna-
mentals. The fungicide's chemical name is dimethyl h ,4'-o-phenylene bis(3-

thioallophanate), and its structure is ‘as follows:
Ca ". L . . : - .
) S g_O 2 ! -
S, , -1 ol ’
s , NHwm C = NH—COCHy

‘ NH—icl:- NH= ﬁocu,

S 0 -
. Thiophmau-M-thyl

The fungicidal activity of thiophanate methyl depends on its conver-
sion to methyl benzimidazole carbamate (MBC). The chemical structure of
the active form is as follows:. *

- ctg-g-ocu3

"MBC

e 2

MBC has been shown to 1nterfere wlth cell d;v1sion and DNA biosynthesis
in fungi and is potenflally associated with genetic tox1c1ty as an inhibitor
of the spindle apparatus in cell d1v151on..~f .

Relevant data on thiophanate ‘methyl include a chronic feeding study in
rats (Taniguchi et al., 1972) and an oncogenicity study in mice (Nishibe et
al.,” 1973). In the first study, groups of yw&ts were given diets containing
0, 10, 40, 160, or 640 ppm for two years. Body weight decreases were noted
in female rats given the 64O ppm diet (10 to*18% velow that for control
group females); decreased snermatogene51s and decreased follicular colloidal
content and hypertrophy of follicular epithelium in the thyroid were observed
"in the high dose group males. mhere were no compound “related effects on

0. R
. .



tumor incidence.

- In the second study. there vere no compound-related effects or increases
in tumor incidence in mice after two years on diets containing 0, 40, 160,

or 640 ppm of the fungicide (Nishibe et al., 1973). Fowever, the highest
dose tested was not a maximum tolerated dose (MTD) in mice.

Relevadt data on MBC consist of one chrpnic rat &nd three long-term
mouse feeding studies. The rat study is negative with respect to oncogenic
effects, and two of the MBC mouse studles (uqing genetically related CD-1
and Swiss strains) showed oncogenic effects in the liver of male and female
mice. However, MBC showed no oncogenic effect in the NMRKf mouse (a gene-
tically dlfferent strain from the others used) .

On December 7, 1977, the Agency initidted a ﬁpenial Review (previously-
referred to as the Rebuttable Presumptlon Against Registration [RPAR]
process) for thiophanate methyl, (L2 Feq. Reg. 61970) because its metabolite
methyl 2-benzimidazole, carbamate. (MBC) had the potential to cause mutagenic
effects. This Speq1al Review was supported by a P051t10n Document (PD 1).

In the Preliminary Determination concluding the Special Review, the
Agency stated that the available evidence did not clearly demonstrate a-
risk to humans on uses registered at that tlme (44 Fed. Reg. 58798, Oct. 3,
1979). The support document for this prellmlnary determlnatlon was Position

Document 2.

Prior to the publication of EPA's final regulatory decision, new data
were received by the Agency indicating that MBC is carcinogenic. The Agency
issued its final regulatory decision on thiophanate methyl on Octobher 20,

1982 (4T Fed. Reg. 46T4T). 1In this notice and position document supporting
the decision,.the Agency determined that the potential' oncogenic and
mitagenic risks of thiophanate methyl were exceeded hy the benefits associated

with their use.

.
wt L



Weight of the Evidence : -

A. Data on Thiophanate Methyl A .

e

1. Oncogenicity Study in Mice (Nishibe et al., 1973) -

. Five groups containing 50 rmale and 50 female ICR SILC strain mice were
given diets containing 0, 10, L0, 160, or 640 ppm thiophanate methyl for two
years. The resgults 11d not indicate the oceurrence of ‘effects that could
be attributed to administration of the test substance. In addition, results
of a 6-month feeding study in mice showed no effects in those given dietary
levels as high as 1600 ppm (Hashimoto et al., 1970). (The highest dose
tested was 8000 ppm which cuased body weight decreases:.in females and
increased liver and liver-to-body-weight ratios in‘bath-sexes.) These
results indicate that an MTD was not tested in the mouse study.

[

2. Chronic rat feeding-study (Taniguchi et.-al., 1972)

Four groups containing 353male and 35 female rats were giVen’diets
containing 10, 40, 160, or 640 ppm test substance and one group containing
50 animals of each sex was given the diet without test substance for,2§
months. (There were interim sacrifices of 5.animals per sex at 3 and 12
months in the study.) There were no signifiéant differences noted between
the treated and control groups with respect to foad gdnsumption. The
highest dosed group of females exhibited a 10 to 18% decrease in group mean
body weight below that for the control group females ‘during the feeding
period, but all other treated groups (males and females) had group mean
body weights comparable to those for the control groups. Decreased
gpermatogenesis was noted in 6 males given the 640 ppm diet. Five of those
cases were obséryed in animals after 103 weeks on the test diet.

Thyroid éffécts including’éecreased.colloidal content and epithelial
. hypertrophy in the follicles wére ohserved in 6 of the 640 ppm group males

(i were observed after 103 weeks of the study). These "effects are considered
‘to be associated with thiophanate methyl administration because they were
observed in male rats given a diet containing 8000 ppm-for 6 months (Noguchi
et al., 1970), and a metabolism-study in ras showed that radiolabel was

more slowly released from thyroid tissue than other tissues in rats given
1hC—thiophanate methyl (repeated. doses of 2.25 mg/kg administered by gavage;
see Noguchi et al., 1971). Thegéﬁ?esults indicate that an MTD was approached.

The incidence of tumors was'ﬁéi increaééd in rats;given dietary levels
of thiophanate methyl as high as 640 ppm for two.years<

3. Mutégenicity Studies of Thiopﬁgnate Mebh&l o

Microbial assays showed that thiophanate.methyl_did not cause reverse
mutations of the frame shift or.base pair substitution-type in Salmonella

typhimurium with or without liver”microsomm;?activation, and the fungicide

did not show differential toxicity to repair‘deficient'and proficient
strains of Bacillqg_ggp&i}iﬁ_(Shirasu et als, 1976). ,

" Thiophanate methyl also failed to induce mitotiq_gene conversion in
Saccharomyces cereviciae (yeast) {Guerzoni et al., 1976). The study was a g

. Loy
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screen for a large number of cliemicals whith we.e tested at only one dose
and without a positive control substance. The study is therefore considered
to be 1ncomplete. . A e ' :
Thiophanate methyl at intraperitoneal doses ranging from 8 to 500
.mg/kg/day (5 consecutive doses) did not affeot fertility in surviving mice
or induce dominant lethal mutations in mice (Makita et al., 1971). The 40O

and 500 mg/kg doses increased mortality. No. positive control substance was
included in this study. d

The dominant lethal and yeast assays are consiﬁered to be'unacceptable
since they are incomplete. !

4. Metabolism Studies of Thiophanate Methyl a
R ‘ . \ R .
Eighty to ninety percent of the dose is.recovered in the excreta of

rats within 24 hours after admlnistratlon regardless of the amount given

(Noguchi et al., 1971&) e

Major metabolltes in the excreta of rats include MBC and 5-hydroxy-MBC -
(approximately 1/3 of the repeated 2.25 mg/kg/day dosq) Minor metabolites
include dimethyl-h,4'-phenylene-bis (allopnanate) and "its bk-hydroxy deri-
vative as well as 5-hydroxy-thiophanate mefthyl (approximately 1/6 of the -
dose in excreta). The remainder of the radioactivity in the urine and
feces was associated with other unidentified metabolites (Noguchi et al.,

- 1971b). All of the metabolites mentioned above are also formed in v1tro by
rat llver microsomal enzymes (Noguchl et al., 1971b). .

Althoughvtreated rats cleared thiophanate methyl or its metabolites
rapidly, radioactivity in the thyroid remained high relative to that in
blood and organs associated with absorption and excretion. The thyroid
levels declined more slowly than levels in other organs during the 8 days
. after the last of 20 consecutive 2.25 mg/kg/day doses was administered

(Noguchi et al., 1971a). - )

i -

: In mice the majority of administered radloactithy was recovered from
the urine (70 to .90%) 24 hours after single® gavage doses ranging from 50 to
150 mg/kg (Noguchl et al., 19Tla).’ The pattern of distribution in the

organs of the mice was similar to- that reported in rats, and the metabolites )

identified in.the urine, feces,,and tissues were simllar to those found in
rats but the amount of each was not reported.

-

B. Data on MBCA _ ' - -

1. Mouse Oncogenicity Study- . °

Haskell Laboratory administered MBC in the diet to groups of 80 male
and 80 female CD-1 mice at concentrations of.0, 500, 1500, 7500 (females)
or 7500/3750 (males) ppm for 2 years. The hlgh dose of 7500 ppm was reduced
to 3750 ppm at 66 weeks in males due to increased mortality, and all males
were ultimately sacrificed at T3 weeks. Thd following incidence pattern of

liver tumors was observed.



b, -
Liver '____ t___m____ “Qgse;fggm)f-—' T T
Tumor Type .. Sex 500 - 1500 ~ 7500/
Adenoma M 11/80(11?47‘ 15/80(19%) 154/80(17%)  ~ 3/80(L4)
Carcinoma . M 2/80(2%) * 5/80(6%) 9/80(11%)*  0/80(0%)
Combined M 13/80(16%) 207/80(25%) 23/80(28%) % 3/80(L4%)
Adenoma P 0/79(0%) 5/78(6%)* .. S5/80(67)* 3/78(4%)
Carcinoma - F 1/79(1%) L/78(5%) < 15/80(18%)*% 12/78(15%)*
Hepatoblastoma F  0/79(0%) 0/78(0%) 1/80(1%) 0/79(0%)
Total CF o 1/79(1%) ,9/78(11%)* 21/80(26%)* 15/78(19%)*
¥'=Vp < 0. 05 compared to controls - '
# = Reduced to 3750 ppm in males at 66 weeks. .

1 k4

The lack of oncogenic respordse in high dose males may be attributed to
the early deaths.(possibiy due t& hepatotoxicity) and sacrifice at T3
weeks. No increased ircidence pf liver. hyperplasia occurred in treated
mice., A comparison “of the MBC 1liver tumor data with historical control
data from two other studies conducted at Haskell Laboratory (see Copley
/Harris memorandum of 12/19/85, page 10) indicated that only the carcinomas
(mid and high dose levels) and the adenomas/carcinomas -combined (all 3 dose
levels tested) in female mice exceeded the dontrol response rates in the
other studies... - .

The high dose level of MBC tested in male mice clearly exceeded an MTD
level because of .excessive mortality. The mid dose level appeared to
approximate an MTD level. Both of these doses in males: caused reduced
weight gain, hepatocellular toxicity (e.g., pigmented:macrophages, hyper-
trophy, and centrilobular necrosis), renal tubular pigmentation, thymic
lymphoid depletion, and sperm sta31s. The changes hovever were more severe
at the high dose 1eve1.

The highest dose of MBC tested in femaleg.appeared to approach but did

. not exceed the MTD level. This dose caused #ncreased liver weight and foci

" of eosinophilice hepatocellular alteratlon, renal tubular pigmentation, and
. thymlc lymphoid.depletion.’ . .

i~q “ ,’ :
2. Mouse Oncogenicity Study of Carbendazim (99% MBC)

~ In a study performed by the Central Institute for Nutrition and Food
Research (TNO), and reviewed in summary form by the World Health Organiza-
tion (WHO)(see Copley/Harris memorandum .of 12/19/85, page T), MBC was
administered in the diet to groups of 100 male and 100 female SPF Swiss
mice at concentrations of 0, 150, 300 or 10090/5000 ppm for 80 weeks. The
1000 ppm concentration was increased to 5000 ppm in males and females at
week 8. Data were presented in summary form only. rT‘he following incidence
pattern of liver tumors was obsepnved. .¥

) .- A
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Liver Tumor . n____”,_99§9._£EEl_ﬂ_____n_,__,__- _
 Type . Sex 0 150 300 771000/5000

| e o+ i o e i ¥ e

Neoplastic Nodule M  9/100(9%) <7/98(7T4)  1k/100(14%) '16/100(16%)

Carcinoma M- 1/100(1%) 1/98(1%) 9/100(2%) -~ 3/100(3%)

Hépatoblastoma M 0/100(0%) 1/98(1%) 1/100(1%)' 7/100(T%)*

~ Total M 10/100(10%) 8/98(8%) 16/100(16%). 17/100(17%)
veoplastic Nodule F  0/97(0%)  1/99(1%] Ctyj08(1%) - 9/9T(9%)*
Carcinoma F o 1/97(1%) 0/99(0%) 0/98(0%) -0/97(0%)
Hepatoblastoma F 0/97(0%) 0/99(0%) 0/98(0%) 0/97(0%)
Total TR et 1/990%) 1/98(1%)  9/97(9%)
ff_fﬁQ.Ol’compared £0 contrqlﬁl_gggét test. {P*’:i » 7

. t .

_ Hepatoblastomas'(a less commorn and more malignant 1iver tumor than
hepatocellular carcinomé7 were s}gnificantly elevated in male mice (high
dose level); neoplastic nodules (i.e., adenomas) were significantly elevated
in female mice (high dose jevel). The Toxicology Branch Peer Review Commit-
tee noted that the SPF Swiss strain of mouse used in this study is genetically
gimilar to the cb-1 strain of mouse ‘in which MBC was tested. The CcD-1
strain is an outbred strain of the SPF Swiss.mouse. Both strains tend to

exibit a high bvackground incidence of liver adenomas in- male mice.

Based on the! summary information available for this study, the highest

dose level of MBCAtested did not appear to exceed a MTD 1evel. The highest

, dose tested causéd increased relative liver weights and clear cell and/or
mixed hepatic cell foci in males and females. S

Guial sty

3. Mouse angéénicipy Study of_CarbenaazinLj99.3% MBC):

In another study reviewed by. the WHO (see Copley/Harris memorandum of

- 12/19/85, page !B and Copley/Harris review), MBC was administered in the

© diet to groups ‘of 100 male and 100 female HQENMRKE (SPF T1) mice at concen=
trations of 0,+50, 150, 300 or 1000/5000 ppm for 22 months. The 1000 ppm

_ ‘concentration was increased to 5000 ppm at vebk eighte. No evidence of an
oncogenic response in the liver or-at any other site was observed. The
Toxicology Branch Peer Review Committee noted that the NMRKf strain of

mouse, in contrast to CD-1 and QEFfSwiSs mice,.normally exhibits a low o
‘packground jncidence of liver tumors. - o , :

The highest dose of MBC tested in this study‘appéAfed to be close to &
MTD level as indicated by findings of liver'toxicity'in both male and
female mice (e.g., liver cell hypértrophy,.giear.cell;foci, 1iver cells in
mitosis, pigmented Kupffer cellé,uenlargeduCell'nuclei, and multiple cell
necrosis). ~ ' .

»
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‘1. Classification of MBC . -

4. Rat Oncogenicity Study of MBC: -

MBC was studied in a 2 year dietary study (0, 110, 500, 2500/10,000,
5000 ppm) in ChR CD rats; no oncogenic effects occurred. The 2500 ppm dose
was increased to 10,000 ppm (HDT) during week 20 of the study. The MTD was
egstablished at the highest dose démonstrated by weight loss in males and

. females (10%-20% less than controls) and hepatic pericholangitis. The

study was performed by Haskell Laboratory. . -

5. Mutagenicity of MBC

Data provided in the Position ‘Document 4 on benomyl indicated that MBC
is a sp1ndle poisons in cell division. Effects associuted with this mechanism
were observed in A. nidulans (nondisjunction). MBC also produced positive
effects in tests to assess structural chromosome -aberrations which were
consistent with a spindle effect} e.g., MBC caused increased inc1dences of
micronuclei in polychromatlc erythrocytes in mice bone marrow.

In other studiés performed to assess gene mutations, | MBC was weakly
positive in one mouse lymphoma test (L5178Y TK*/-) but was negative in a
second test. MBC produced both positive and negative results in different
Ames tests, and it produced negative results in Chlnese hamster ovary cells

(HGPRT). -

Finally, meéstive results were obtained for DNA damage repair with MBC
in studies with primary mouse and rat hepatocyte cultures. ‘

The Toxicology Branch Peer Review Committee concluded that these
results indicated MBC has weak genetlc toxicity that is primarily attribu-
table to adverse effects on the cellular spindle apparatus.
k3
Oncogenicity Risk Assessment f:f ) o i

“l\!

w

The Agency- has reviewed oncogenicity studies for thiophanate methyl
and its metabolite, MBC, and concluded that %these data nrovide limited

- evidence of oncogenicity for MBC in male and female mice. According to EPA .

Proposed Guidelines for Carcinogen Risk Assessment (November 23, 1984, 49 |
FR L6294), MBC has been .classified * as a Group C oncogen, that is, possibly

a human oncogen. .

The Toxicology Branch Peer Rev1ew Commlttee (TPRC) chose to classify
MBC as a Group C carclnogen (llmlted evidence, of carc1nogen1c1ty) for the

following reasons: LT ; -

a) The oncogenic responses observed with MBC were confined solely to

the mouse liver, even w1bh repeated experimenfs,
\-

b) MBC was not oncogenlc in ChR-CD rats..

L)
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2) Although oncogenic responses vers 3se=2n in nore than one study. 2ach
study 2ad similar dosing pranges and. “he tesr :hemical was admini-
stersad in the feed. Tuirthermore, the liver tumors gsroduced by 'BC
were ohserved in two genetically related strains of mice (CD-1 and
SPF-3wiss), whereas no liver tumors wWere produced by YBC in a gene-
tically unrelated straln of mouse [HOE IMRKf (SPF-T1)].

d) MBC produced weak mutagenic affacts: consistent with spindle poison
activity rather than gene mutation or DWA repalr activity. The
Toxicology 3ranch Pser Review Committee aoted that this pattern of
nmutagenic activity correlates well with teratogenic and spermatoxic
effacts. Correlation, or lack thereof, with oncogenicity has not
been demonstrated. . . . :

' T o T :

The Peer Review Committee c§dcluded that the data available for MBC
provide limited evidence~of oncogenicity in male and female mice. Criteria
contained in the proposed EPA Guidlines. (CFR, November 23, 1984) for classi-,
fying a carcinogen in either Category Bp or C were considered. MBC met
some of the criteria specified for the Bp classification. That is, MBC
produced an increased incidence of malignant or combined malignant and
benign tumors in genetically related strains ‘on mice’ (CD-1 and SPF. Swiss)
and in multiple experiments. Furthermore, MBC did produce an unusual type
of liver tumor (heptablastoma) but only in male SPF Swiss mice.

Despite these considerations, the Peer Review Committee decreased the
classification to Category C (limited evidence of carcinogenicity) for the
following reasons! (1) MBC did not produce tumors in.the rat. (2) The
oncogenic responses observed with MBC werre confined solely to the mouse
liver in 2 genetically related strains of mice {spr Swiss and cD-1). {3)-
¥o liver tumors were produced by MBC in a genetically different strain of

- mouse [HOE NMRKf (SPF-T1)]. (%) The genetic toxicity of MBC is nominal,

that is, it produced weak mutagenic effects consisteqf.with‘spindle poison
activity rather than gene mutation or DNA repiir activity. Because of
these factors the Committee determined that there was .insufficient evidence

for the 3o categofy and therefore, in conforﬁity with the EPA Guidelines_

noted above, clasgified MBC as Group C (possible human) carcinogen.

2. Dietary Risk }V

In the PD 4, the Agency perfo}ded a‘quadtitativé oncogenic risk assess-~
ment for bhenomyl. = Though not estimated directly; ﬁhéldncogenicbrisk‘from
thiophanate methyi was assumed to be about the same as that from benomyl.
This assumption was based upon their simila¥ use patterns and data showing
that both benomyl and thiophanate methyl degrade to MBC in aqueous solution,
in the soil, and in plants which are ingested.by humans or domestic animals.
That assessment was based on a bédy weight Egﬁbody weight species conversion.

" Present Agency guidelines call for a surface weight species correction

unless a biological reason for using a'diffqrent conversion-exists. There-
fore, an updated risk assessmeat was performed.

T | . . f.i | 'fj . r}
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The 95% upper confidence level potency mstimutor, Q%, for oncogencity.
of MBC based on the increased incidence of*liver turmors in the mouse study
tg 3.9 x 10-3 (mg/iz/day)-l. The Agency is unable to detarmine the exposure to
MBC resulting from the use of fhlon"ana,. 7fethyl, ‘“The exposure to thiopha-
nate methyl resulting from the‘-neorerlcal Haximum Residue Contribution
(™RC) is 0.0183 mg/xg/day of wnich only a portion is “BC. Assuming a
complete conversion of thiophanate methyl (mol. wt. = 342) to MBC (mol.
‘wt. = 191) in the plant, the TMRC is 0.0102°mg/kz/day -‘calculated as MBC:
0.0183 % (191/342) = 0.0102). It should alsh be noted that the TMRC is
based on tolerance levels and provides a conservative estimate. Calcula-
tions based on these assumptions suggest a risk between 10-% to 10-> (c).
Correction for percent of crop treated should lower vhe risk by at least an
order of magnitude,

3. Applicator Risks . } , .

The oncogenic risk to appllcators exposed to thiophanate methyl would
be based on the rate and extent of conversion of the fungicide to MBC in
the body and the dermal absorption rate of thlophanate methyl. To date, .
" studies in the rat and mouse showed no oncogenic activity although the MTD
was not tested in the mouse study. Therefore, to evaluate more adequately -
the oncogenic risk of the thiophanate methyl to the appllcator, a new
oncogenicity study in the mouse would -be required as: well as a dermal

absorption study.




2]

3ibliography. .
‘miiopnanate Methyl Itudies)

“

Guerzoni, M. Z., L. Del Cupolo, and I. Ponti. .1976. " Attivita mutagenica
{egli anitparassitari (Mutagenic activity of sesticides). Rivista ii
Sai2nza e Tachnologia degli Alimenti e & Mutrizioni Jmana (Review of
Science and Technolozy of Food and Human utrition). YVI:l4l-165.

Hashimoto Y., Yoguehi, T., T. Makita, et al. 1970. Toxicological evalua-
tion of thiophanate methyl: II.” Studies on the subchronic'oral‘toxicity
of thiophanate methyl on mice. Unpublished repor% prepared by Nippon
Soda Co., Ltd.  Submitted by Pennwalt Co%porapion,.Philadelphia,‘Pa.

. . ) > .

Makita, T., Y. Hashimoto, and 7. ﬁo@uchi. 1971. Toxicological evaluation.
of thiophanate-methyl (VI): 3tudy on the mutagenicity of thiophanate
. methyl: 2. Dominant lethalfmutation study in mice. Unpublished
report prepared by Nippon Soda Co., Ltd. Submitted by Pennwalt Corp.,
Philadelphia, PA. ‘ ' '
Nishibe, T., T. Mori, T. Nukui, et al.- 1973+ The report on the carcino-
genesis studies of thiophanate methyl, dimethyl h,h’-o-phenylene—bis(3-
thicallophanate), in mice of ICR SLC strain for 24 months. Unpublished
report prepared by Nippon.Soda Co., Ltd. Submitted by Pennwalt Corp.,
Philadelphia, Pa. MRID No. 81611. )

Noguchi, T., Y. Haghimoto, T. Makita, et al. 1970. TPoxicological evalua-
tion of thiophanate methyl: III. Studies on the subchronic oral toxi-’
city of thiophanate methyl on.rats. Unpublished report prepared by
Yippon Soda Co., Ltd. Submitted by Pennwalt Corporation, Philadelphia,

Pa. B B E .

. . LR : - .

Noguchi, T., S. Kosaka, Y. Soeda, ot al. 197la. Studies on the biotransfor-
mation of Thiophanate-methyl in animal, plant, and” soil. Unpublished
report prepared by Nippon Soda Co., Ltd? Submitted by Pennwalt Corp.,
Agchem Div., King of Prussia,:PA. ‘

Noguchi, T., S. Kosaka, Y. Soeda,:et al. 197lb. Studies on the biotrans-

. formation of Thiophanate-methyl-:in animal, plant, and soil. Unpub-
lished report prepared by ¥ippen Soca Co., Ltd, - Submitted by Pennwalt
Corp., Agchem Div., King of Prussia, PA. ‘ - '

Shirasu, Y., H. Moriya, and K. Kato. 1976. Mutagenicéity testing on thio-
phanate methyl ia microbial systems. Unpublished report prepared by
the Institute of Environmental Toxicology, Japan. -.Submitted by Pennwalt

- .

Corp., Puiladelphia, PA. ol w7
Taniguchi, T., Y. Hashimoto, Y. Tsubura, et al% '1972;-7Final report.on the

chroniec oral toxicity Studies of Topsin ¥ in Sprague-Dawley rats for 2b

months. Unpublished report preparesd oy Nippon Soda .Co., Ltd. Submitted

" by Pennwalt Corporation, Takoma;, WA. MRID Jo. 0011ﬁ868. . ]

T *-
i

:

§




